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ABSTRACT

Foreign-reported catches of Pacific cod and sablefish resulting from

extensive Japanese longline fisheries in the Gulf of Alaska during the

period 1978-83 are summarized on a quarterly and annual basis and presented

in statistical blocks 1/2º of latitude by lo of longitude. Catch per unit

effort and size composition data collected by U.S. observers aboard foreign

fishing vessels are also included. These summaries may facilitate the

development of a U.S. fishery for Pacific cod and sablefish in the central -

and western Gulf of Alaska because they demonstrate general areas where

Japanese longliners fished most successfully in recent years.
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INTRODUCTION

Japan, under terms of the bilateral fisheries agreement with the

United States, is required to submit catch and effort data on all species

that it harvests from waters under the regulation of the Magnuson Fisheries

Conservation and Management Act of 1976 (MFCMA). These data are reported

by statistical blocks measuring 1/2º of latitude by lo of longitude and

become part of a foreign-reported groundfish data base maintained at the

Northwest and Alaska Fisheries Center (NWAFC) in Seattle, Washington.

Summaries of these commercial catch data are useful to the U.S. fishing

industry because they demonstrate the most productive locations where

Pacific cod, Gadus macrocephalus, and sablefish, Anoplopoma fimbria,

were recently harvested by the Japanese longline fleet. This report

contains quarterly and annual Japanese longline catches of Pacific cod

and sablefish, catch per unit effort (CPUE), and size composition data.

Limitations due to accuracy and completeness of reporting may exist;

however, the data appear to be relatively sound and useful for this

report.

Other documents that summarize catch data from the foreign-reported

groundfish data base for the years 1964-76 and 1977-80 include Low and

Akada 1978 and Wespestad et al. 1982.

The U.S. Foreign Fisheries Observer Program also collects catch,

effort and size-composition information directly from foreign vessels.

In the Gulf of Alaska, the percentage of Japanese longliner vessel-days

with U.S. observers on board was 16 and 18% in 1978 and 1979, respectively.

In 1980 coverage decreased to 6% because of a surge in longline activity

in the Gulf, but it had increased to 9% by 1982 and 34% by 1983 (Wall et

al. 1980, 1981, and 1982; Nelson et al. 1983; and Berger et al. 1984).
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Productive fishing locations identified from observer data have been summarized

for the years 1977-79 (Smith et al. 1980).

A weakness of the effort data submitted by the Japanese has been its

lack of consistency. Annual data have been submitted in terms of hachi, a

Japanese term referring to a relatively nonstandard piece of longline gear

containing approximately 45-55 hooks, or length increments of 300 m. This

factor has complicated the establishment of a standard unit of effort.

Therefore, CPUE based on foreign reported data has not been included in this

report. In an attempt to qualify the reported foreign longline catches of

Pacific cod and sablefish in terms of CPUE, data collected by U.S. observers

were summarized in terms of tons caught per 1,000 hooks, by depth and

International North Pacific Fisheries Commission (INPFC) area. The mean CPUE

was also presented by quarter, INPFC area, and depth interval. Average fish 

weight has been included in the latter summary: In some cases small sample

sizes appear to influence the data and those occurrences have been footnoted.

In 1978 amendments to the MFCMA proposed by the North Pacific Fisheries

Management Council (NPFMC) took effect, prohibiting foreign longlining east

of longitude 140º west and closing Davidson Bank (long. 163-165º west) to all

foreign longline fishing (Fig. 1).

PACIFIC COD

Prior to 1979, Pacific cod were taken only incidentally to sablefish

in the foreign longline fishery. In 1978 Japanese longline interests

requested and received a change in regulations to allow them to fish for

Pacific cod in waters shallower than 500 m on a year-round basis in the

western Gulf of Alaska as far east as longitude 1570 west. The change

took effect on 1 January 1979 and was followed by another in August 1979
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extending that fishery eastward to longitude 140° west. The latter

change in regulations permitted fishing for Pacific cod beyond 12 mi

subject to limitations imposed during the Pacific halibut, Hippoglossus

stenolepis, season. The result of these changes by the NPFMC was to

allow Japanese longliners to direct more longline effort to shallower

water and to increase their harvest of Pacific cod. The timing of this

coincided with the recruitment of the unusually large 1977 year class

which had just entered the fishery (Zenger 1985). Resulting annual

catches were much higher than recent historical levels as the data in

Table 1 suggest. Previous all-nation catches of cod ranged from 656

metric tons (t) in 1971 to 6,507 t in 1976. The totals in Table 1 may

not correspond precisely to those presented in the Japanese reports since

the official U.S. statistics are estimated from both foreign reported

data and foreign fishery observer data.

Longliners have harvested 91-92% of the total Japanese catch of

Pacific cod in the Gulf of Alaska since 1979 and about 75% of the total

Gulf-wide catch of Pacific cod in recent years (Table 1). As a result

the information contained in the following catch distribution maps

represents the vast majority of reported Japanese catches.

The series of maps in Figure 2 contain quarterly and annual total

catches of Pacific cod in metric tons (t), for each 1/2º latitude by 1º

longitude statistical block where catches were reported.

In 1978 Japanese longliners targeting Pacific cod in less than

500 m were restricted to the area west of longitude 157º west. The most

productive area was the lower end of Shumagin Gully during the fourth

quarter of the year. After a relatively slow start in the first 9 mo of

1979, catches rose in the last quarter. Once again of particular importance
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Table 1 .--Reported total catch and Japanese longline catch of
Pacific cod in the Gulf of Alaska, 1978-83.

Year Total all-nation Japanese Percent of
catch (t) longline catch (t) total cod

catch

1978 12,160 6,800 56
1979 14,869 9,545 64
1980 35,439 27,771 78
1981 36,086 25,274 70
1982 29,379 22,499 77
1983 36,402 26,642 73

Source : Data condensed from Zenger (1985).
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Figure 2.--Quarterly and annual Japanese longline catches (metric tons) of
Pacific cod distributed in statistical blocks, l/2º of latitude
by 1o of longitude, 1978-83.
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Figure 2. --Continued.
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Figure 2 .--Continued.



Figure 2 . --Continued.
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Figure 2 .--Continued.
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Figure 2. --Continued.
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was the statistical block located southeast of the Shumagin Islands where

3,800 t of cod were reported. Cod were harvested in all INPFC areas with

the lowest catches being reported from the eastern sections. In the

second quarter of 1980, Shelikof Trough, west of Kodiak Island, produced

the largest total catch of cod for the year (1,646 t). Earlier in the

year Shumagin Gully was a good producer and relatively high catches came

from the Sanak Island area. The following years, 1981 and 1982, showed

similar catch patterns. One small but notable area on the south side of

the Aleutian Islands between longitude 169º and 170° west produced high

seasonal catches. The highest was 1,039 t reported for the first quarter

of 1981. The area was an erratic producer, which may have been due to

the very unfavorable terrain, ocean currents, or seasonal fluctuations in

cod abundance.

A fact not readily apparent in these data is that the most productive

areas fished by Japanese longliners may not be easily fished by trawls.

In' some cases, cod concentrate around edges and slopes where rough bottom

is common and longlines perform well.

Catch and effort data gathered by the U.S. Foreign Fisheries Observer

Program show that Pacific cod were taken infrequently in waters deeper

than. 300 m. Estimated CPUEs for depths shallower than 300 m and by INPFC

area are summarized in Table 2.

Although this report addresses distinct depth intervals in both the

tables and text, those depths are originally reported as the average

depths of a longline set that sometimes extends over a wide range of-

actual depths. Average depths give only a best estimate of those actually

fished.

In the Shumagin INPFC area, the CPUE increased after 1978 and peaked
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Table 2 .--Annual catch per unit effort (metric tons per 1,000 hooks) of
Pacific cod by depth and International North Pacific Fisheries
Commission (INPFC) area in the Gulf of Alaska, 1978-83.

a NS = No sample
b Relatively small sample

Source : U.S. observer data provided by Jerald Berger, Resource Ecology
and Fisheries Management Division, Northwest and Alaska
Fisheries Center, 7600 Sand Point Way NE, Bin C15700, Bldg. 4,
Seattle, WA 98115.
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in 1982, while in the Chirikof and Kodiak areas it decreased from 1978 to

1981, then increased in 1982 and 1983. Lowest catch rates for Pacific

cod occurred in the Yakutat INPFC area. Quarterly CPUE indices do not

show a clear seasonal trend although U.S. fishermen who harvest cod in

the southeast Bering Sea, Aleutian Islands, and western Gulf of Alaska

relate that catch rates are usually highest from mid-fall through early

spring and decrease after spawning occurs. Relatively high catch rates

in 1982 and 1983 during all quarters may have been the result of unusually

high cod abundance that masked seasonal trends (Table 3). In the first

quarter of 1980, recruitment of an unusually large year class of cod

became apparent in the fishery. This was reflected early in the year by

the smaller average fish weights from 100 to 199 m in the Chirikof INPFC

area and during the last two quarters of 1980 in the Shumagin area

(Table 3).

Pacific cod length-frequency data collected by observers working

aboard Japanese longliners in the Gulf of Alaska were summarized by

quarter for the years 1979-83 in a recent publication on status-of-stocks

(Zenger 1985). Those data, weighted by metric tons of cod captured by1

one centimeter length increments, are found in Figure 3. These length

frequencies also attest to the entrance of the large 1977 year class

during the first quarter of 1980. That year class can be followed through

time as it grew into the dominant contributor to the Japanese longline

catches by the fourth quarter of 1980, and continued to overshadow all

others into 1983. No other year class comparable in abundance to that of

1977 has appeared although Pacific cod continue to be recruited to the

fishable stocks as 40-45 cm fish. Cod abundance in the Gulf of Alaska

remains relatively high, but how much longer that situation will continue

is uncertain. The 1977 year class may have passed its peak biomass and
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Table 3 .--Quarterly catch per unit effort of Pacific cod (metric tons
per 1,000 hooks) and average weight per fish (kilograms)
realized by Japanese longliners in three Gulf of Alaska
International North Pacific Fisheries Commission (INPFC)
areas and 100 meter depth intervals for the years 1978-83.
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Table 3 .--Continued.
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Table 3 .--Continued.

a Relatively small sample
b NS = No sample

Source: U.S.. observer-data provided by Jerald Berger, Resource Ecology
and Fisheries Management Division, Northwest and Alaska
Fisheries Center, 7600 Sand Point Way NE, Bin C15700, Bldg. 4,
Seattle, WA 98115.
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Figure 3. --Length frequencies expressed as metric tons of Japanese longline
catches of Pacific cod per centimeter of fork length, by quarter,
1979-83. (Catch estimates and length frequencies furnished by the
U.S. Foreign Fisheries Observer Program, Seattle, Washington).
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Figure 3. --Continued.
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Figure 3. --Continued.
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recruitment since 1980 appears to have been relatively weak. Current

harvest levels have been well below the optimum yield of 60,000 t established

for the Gulf of Alaska (Zenger 1985).

SABLEFISH

Annual sablefish catches in the Gulf have varied widely in recent

years. From a low catch of 731 t in 1962 to a high of 37,502 t in 1972,

sablefish went through a period of increasing exploitation dominated by

Japanese longliners during which severe reductions in stock size occurred.

Since 1978, lowered quotas and other restrictions on foreign and domestic

longliners fishing sablefish have lowered the total annual catches to

approximately 8,500-10,000 t (Table 4).

Mean size of sablefish decreased, in the Gulf of Alaska west of

longitude 140° west after 1978. The 1977 year class was particularly

large and its effect on the fishery was marked by increasing catches of

small fish after 1979. Average sizes of sablefish were smaller between

1980 and 1983 than in 1978-79 (Table 5). Since then other more moderate

year classes have contributed to the population (Stauffer 1985).

The sablefish catch data presented in Figure 4 are similar in format

to those for Pacific cod.

Adult sablefish are typically found in relatively deep water in the

Gulf of Alaska although the depth range of young sablefish may overlap

extensively with that of Pacific cod. Until 1979 Japanese longliners

reported sablefish catches from the outside edge of the continental

shelf, but when effort was directed at Pacific cod in shallower waters,

reports of sablefish catches from lower Shelikof Strait west of Kodiak

Island and the gully east of the Shumagin Islands (Fig. 1) became common.
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Table 4 .--Reported total catch and Japanese longline catch of
sablefish in the' Gulf of Alaska, 1978-83.

Year Total all-nation Japanese Percent of
catch (t) longline catch (t) sablefish

1978 8,866 6,101 69
1979 10,349 5‘447 53
1980 8,542 4,095 48
1981 9,917 6,244 63
1982 8,557 4,505 53
1983 9,049 3,997 44

Sources : Data for all-nation catch, personal communication from
Sandra McDevitt, Resource Ecology and Fisheries Manage-
ment Division, Northwest and Alaska Fisheries Center,
7600 Sand Point Way NE, BIN C15700, Bldg. 4, Seattle,
WA, 98115.

Data for Japanese longline catch condensed from Stauffer
(1985).
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Table 5 .--Average size (cm) of sablefish caught by Japanese
, lorigliners in the' Gulf of Alaska, 1978-1983.

Year '. Shumagin Chirikof Kodiak Yakutat

1978 65.8 67.0 67.0 69.9

1979 66.3 64.7 63.5 63.5

1980 60.4 60.9 61.8 59.1

1981 58.9 56.1 59.7 55.8

1982 58.9 58.4 60.3' 59.3

1983 60.8 58.9 60.4 59.2

Source: 'Data condensed from Stauffer (1985).
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Figure 4. --Quarterly and annual Japanese longline catches (metric tons) of
sablefish distributed in statistical blocks, 1/2º of latitude by
lo of longitude, 1978-83.
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Figure 4 .--Continued.
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Figure 4. --Continued.
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Figure 4 .--Continued.
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Figure 4 .--Continued.
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The central Gulf (long. 140-150º W) showed seasonally high catches

relative to other areas. A specific area that yielded relatively high

total quarterly and annual catches lay on the east side of Portlock Bank

(Fig. 1). The area directly east of Chirikof Island was relatively

productive also, but was geographically small in comparison to the

Sanak-Shumagin Islands region that have recently grown in importance.

Caution should be used in interpreting post-1979 catch data since

apparent seasonal effects may have been due to a fishing strategy directed

primarily at Pacific cod, and possibly combined with an attempt near

year's end to harvest additional sablefish allocations usually released

in the fall. Seasonal, depth, and area closures also determined the

extent of the Japanese fishery for sablefish.

Catch per unit effort of sablefish from observer data collected

aboard Japanese longliners show that the relative abundance of sablefish

was highest when depths averaged greater than than 500 m, and that the

amount of fishing effort expended in 300-499 m was very small (Table 6).

Sablefish catches from waters shallower than 300 m were probably taken as

bycatch in the Pacific cod fishery. For purposes of this report it is

assumed that effort directed to capture sablefish was restricted to

waters deeper than 500 m.

Catch rates of sablefish resulting from sablefish-directed fishing

effort were similar in all INPFC areas during 1978 and 1979 (Table 7),

with the exception of low catches in the Chirikof area in 1978 and the

Shumagin area in 1979. Catch rates generally increased Gulf-wide in 1980

and the trend continued in the Chirikof and Kodiak INPFC areas during

1981. By 1982 CPUE had peaked in all areas, and it began decreasing in

1983. The low overall CPUE value for 1981 in the Yakutat INPFC area was



Table 6 .--Annual catch per unit effort of sablefish (metric tons per 1,OOO 'hooks) and average weight per
fish (kilograms) realized by Japanese longliners by 100-meter depth intervals and by International
North Pacific Fisheries Commission (INPFC) areas for the years 1978-83.



Table 6 .--Continued.

a NS = No sample
b Reiatively small sample

Source : U.S. observer data provided by Jerald Berger, Resource Ecology and Fisheries Management Division,
Northwest and Alaska Fisheries Center, 7600 Sand Point Way NE, Bin C15700, Bldg. 4, Seattle, WA 98115.



Table 7 .--Annual catch per unit effort of sablefish (metric tons per 1,000 hooks) and average weight per fish
(kilograms) realized by Japanese longliners targeting sablefish in depths greater than 500 m and
those fishing in shallower waters in- four Gulf of Alaska International North Pacific Fisheries
Commission (INPFC) areas, 1978-83.

a NS = No sample
b Relatively small sample

Source : U.S. observer data provided by Jerald Berger, Resource Ecology and Fisheries Management Division,
Northwest and Alaska Fisheries Center, 7600 Sand Point Way NE, Bin C15700, Bldg. 4, Saattle, WA '98115.
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probably caused by weak observer coverage rather than an actual decrease

in sablefish abundance in all areas. Catch rates were highest in the

500-599 and 600-699 m depth intervals during those years, with some

exceptions that are of questionable importance because the data were

based on relatively small samples within some depth zones (Table 7).

Average fish weight was highest during 1978 and 1979. Small fish were

most evident in 1980, and the higher catch rates of 1982 and 1983 were

based on catches of relatively small fish. INPFC area-specific CPUEs for

sablefish and average fish weight by 100 m depth intervals during 3-month

periods from 1978 through 1983 are presented in Table 8. The fact that

quarterly catch rates reflect considerable variability should not be

surprising. The influences of observers' sampling intensity and distribution;

area, time and depth-specific regulations; and fishing strategy may all

combine to complicate the interpretation of seasonal catch rates.
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Table 8.--Quarterly catch per unit effort of sablefish (metric tons per 1,000 hooks) and average
weight per fish (kilograms) realized by Japanese longliners in four Gulf of Alaska
International North Pacific Fisheries Commission (INPFC) areas and 100-m depth
intervals for the years 1978-83.
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